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® (57) Abstract: An antenna device for a portable radiocommunications apparatus, a so-called cell or mobile telephone, has a carrier 
(4) produced from electrically insulating and non-magnetic material. The carrier (4) is fixable on a circuit card (1) in the mobile 

Q telephone and supports a radiator (5). The radiator has a contactor device (15) for contact with a corresponding contactor device on 
the circuit card (1). The carrier (4) has an accommodation space (10) in which an anchorage portion (3) on the circuit card (1) is 

^ insertible and fixable. The radiator (5) is disposed on the distal end of the carrier (4) seen from the circuit card (1). 
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ANTENNA DEVICE 
TECHNICAL FIELD 

5 The present invention relates to an antenna device for a radioconuniinications apparatus, for 
example a so-called cell or mobile telephone, comprising a carrier produced from electrically 
insulating and non-magnetic material, the carrier being fixable on a circuit card in the mobile 
telephone and supporting a radiator with a contactor device for contact with a corresponding 
contactor device on the circuit card. 

10 

BACKGROUND ART 

A large number of different antenna devices are previously known in the art for portable 
radiocommimications apparatuses, in daily parlance cell or mobile telephones. Many of these 
15 prior art constructions function excellently but may be unnecessarily bulky both as regards 
manufacture and assembly. 

In a striving to reduce assembly costs, designs and constructions have been produced which 
comprise a carrier produced from an insulating plastic material on which the antenna is 
20 disposed. The carrier has anchorage devices often in the form of snap catches, by means of 
which the carrier is fixed on a circuit card in the mobile telephone at the same time as the 
contactor device of the radiator contacts with a so-called pad on the circuit card. 

In such prior art constructions with a carrier and a radiator mounted thereon, it is common 
25 that the carrier is placed substantially inside the outer contour of the circuit card and that at 
least parts of the circuit card are utilised as earth plane. One such construction is called PBFA 
and requires relatively large volume. 

PROBLEM STRUCTURE 

30 

The present invention has for its object to design the antenna device intimated by way of 
introduction so that it is accommodated within extremely compact dimensions, that it can be 
manufactured extremely rationally and economically in large series and that it permits 
extremely simple assembly. In addition, the present invention naturally has for its object to 
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design the antenna device so that it enjoys superior electric properties, among other things the 
capability of operating in at least two mutually discrete frequency bands. 

SOLUTION 

The objects forming the basis of the present invention will be attained if the antenna device 
intimated by way of introduction is characterised in that the carrier has an accommodation 
space into which an anchorage portion on the circuit card is insertible and fixable» and that the 
radiator is disposed on the side of the carrier facing away from the circuit card. 

As a result of these features, there will be afforded a simple and economical assembly of the 
antenna device, at the same time as the radiator of the antenna device is disposed a distance 
fix>m any possible disruptive metal components on the circuit card. 

15 BRIEF DESCRIPTION OF THE ACCOMPANYING DRAWINGS 

The present invention will now be described in greater detail hereinbelow, with reference to 
the accompanying Drawings. In the accompanying Drawings: 

20 Fig. 1 shows, in the form of an exploded view, a first embodiment of the subject 

matter of the present mvention, seen from beneath; 

Fig. 2 shows the subject matter of the present invention according to Fig. 1, but seen 

from above; 



25 



30 



Fig. 3 shows, in a view corresponding to that of Fig. 2, a modified embodiment of the 

present invention; 

Fig. 4 shows, in a view corresponding to that of Fig. 1, the embodiment of Fig. 3; 

Fig. 5 shows a carrier included in the embodiment according to Figs. 1 and 2; and 



shows a carrier included in the embodiments according to Figs. 3 and 4. 
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DESCRIPTION OF PREFERRED EMBODIMENT 

In Figs. 1 and 2, reference nximeral 1 relates to a circuit card included in a cell or mobile 
telephone, the circuit card having a first portion 2 with metallic conductors and a number of 
5 components mounted on the card. The circuit card 1 has a second portion 3 which is 
substantially completely free of metallic components, apart from a so-called pad which will 
be described in greater detail below. The second portion 3 of the circuit card 1 may also be 
designated an anchorage member and, consequently, serve for fixing a carrier 4 which 
supports a radiator S. 

10 

The carrier 4 is manufactured from an electrically insulating and non-magnetic material, 
preferably a suitable plastic. The carrier has an outer, circumferential frame with two 
opposing longitudinal sides 6 and 7 and two opposing short sides 8 and 9. In the illustrated 
embodiment, the frame is in the form of a parallelepipedic casing or tube which interiorly in 
15 itself houses an accommodation space 10 in which the anchorage portion 3 of the circuit card 
is insertible. In one practical embodiment, the carrier may have the dimensions 30 x 8 x 8 
mm. 

The carrier 4 has anchorage members 1 1 which are designed for securing the frame on the 
20 circuit card. The anchorage members 11 of the frame or the carrier 4 are designed so as to 
cooperate with corresponding anchorage members on the anchorage portion 3. In the 
illustrated embodiment, these anchorage members are formed as apertures 12 or depressions 
in the anchorage portion. 

25 Fig. 5 shows, on a larger scale and in perspective, the carrier 4 in the embodiment according 
to Figs. 1 and 2. It will be apparent from the Figure that there extend, from the inside of the 
first elongate side 6 of the frame, a number of lamellae 13 which, in Fig. 5, have lower, free 
edges 14. These lower, free edges define an upper defining surface of the accommodation 
space 10, while the inside of the lower longitudinal side 7 of the frame defines the lower 

30 defining surface of the accommodation space 10. The width of the accommodation space is 
defined by the insides of the two short sides 8 and 9. 
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The above-mentioned anchorage members 1 1 on the carrier 4 are designed as elongate, 
resilient fingers which are disposed on the one longitudinal side 7 of the carrier and which 
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have their longitudinal directions transversely directed in relation to the longitudinal direction 
of the longitudinal side 6. In their free ends, the fingers have heels for snap-in anchorage in 
the apertures 12 of the anchorage portion 3. 

It will be apparent from Figs. 1 and 2 that the radiator 5, in the extended state, would 
approximately have the from of a T. In such instance, the foot of the T is designed as a 
contactor device 15 which has an inherent resilient capability and which is intended to contact 
that pad which is located on the anchorage portion 3 of the circuit card 1. This pad is then 
connected to the transmitter and receiver circuits in the mobile telephone via an adapter 
netwoik. 

Further, in the lateral, opposing direction, the T has projecting shanks 16 and 17 which are of 
different lengths. The laterally projecting shanks 16 and 17 are, in the assembled state of the 
antenna device, flexed so that they surround an edge portion 18 of the carrier 4. This edge 
portion 18 is located at that end of the carrier facing away from the circuit card 1 and extends 
along the end edge of this end. The edge portion 18 is countersunk inwardly so that the 
radiator 5 will not extend outside the outer surfaces of the both longitudinal sides 6 and 7 of 
the frame and its short sides 8 and 9. 

It will further be apparent from the Figures tiiat the radiator 5, between the ends of the two 
shanks 16 and 17, has an interspace 19 which is adapted in such a manner that a certain 
inductive or capacitative connection is obtained between the two shanks 16 and 17. 

As a result of the presence of the two shanks 16 and 17 projecting in opposite directions and 
having different lengths, the radiator 5 is, designed so as to be able to operate in two mutually 
discrete frequency bands. In such instance, the length of the longer shank 17 substantially 
determines the resonance frequency in the lower frequency band, while the resonance 
frequency in the higher frequency band is determined by a combination of the length of the 
shorter shank 16 and the size of the space 19, i.e. the connection between the two shanks. By 
such means, the connection is effective so that the resonance frequency is reduced with 
increased connection in both of the frequency bands, but to a considerably greater extent in 
the higher frequency band. 
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It was mentioned above that the radiator 5 is connected to the transmitter-receiver circuits in 



be designed as an inductance between the sole supply conductor to the contactor device 15 
and earth. The adapter network is suitably placed on the first portion 2 of the circuit card 1. 



It will be apparent fi-om Fig. 2 that the carrier 4 has, on its one longitudinal side 6, an aperture 
20 which extends to the interior of the carrier. The aperture is placed between two adjacent 
lamellae 13 and, as a result, permits the contactor device 15 on the radiator 5 to extend up to 
the anchorage portion 3 of the circuit card 1 and there make contact with the pad disposed 



The embodiment according to Figs. 3 and 4 differs only from the above-described 
embodiment in that the radiator 5 is produced from a resilient metal wire instead of a strip of 
sheet metal. The embodiment according to Figs. 3 and 4 enjoys advantages compared with the 
15 above-described embodiment in that no special tools are required on forming the radiator. 
This implies that it is possible, in an extremely simple manner, to adapt the length of both 
shanks 16 and 17 of the radiator without modification in any tool. The embodiment according 
to Figs. 1 and 2 requires, as was mentioned, some form of tool for producing the radiator 5, 
for example a punching tool, which does not permit such modifications at reasonable cost. 

20 

The radiator 5 in the embodiment according to Figs. 3 and 4 further differs firom the radiator 
according to Figs. 1 and 2 in that its contactor device 15 consists of V-bent portion 21 of the 
metal wire employed. The radiator 5 has its contactor device 15 at the tip or apex of this V. 

25 Also in the embodiment according to Figs. 3 and 4, the material of the radiator is countersunk 
in a recess or in a circumferential groove 22 on the outside of the carrier 4. In analogy with 
that which applied to the embodiment according to Figs. 1 and 2, this groove 22 is located in 
the proximity of the end of the carrier 4 facing away from the circuit card 1. It will be 
apparent from Fig. 4 that the ends 23 and 24 of the shanks 16 and 17 are offset so that they do 

30 not lie in line with one another. The offsetting of the ends 23 and 24 is, in this instance, 
effected in the insertion direction in the carrier 1 for the anchorage portion 3 of the circuit 
card, in which event the long shank 17 is to lie most distal from the circuit card, since the long 
shank operates with the largest wavelength and, counting in number of wavelengths, is 



the mobile telephone via an adapter network. IN its simplest form, this adapter network can 
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there. 
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therefore located more proximal the circuit card than the short shank 16. As a result of this 
offsetting, the electric connection between the ends of the shanks 16 and 17 can be adapted. 

Embodiments are also possible where the shanks 16 and 17 are so long that they overlap. Also 
5 in such embodiment, the longest shanks should be located most distal from the circuit card 1. 

It will further be clearly apparent from Fig. 6 that the carrier 4 also in this embodiment has an 
aperture 20 which fiilly 'corresponds to the above-described aperture in the carrier in the 
embodiment according to Figs- 1 and 2. The difference resides however in the feature that the 
10 aperture 20 has been dimensioned with greater width in order to be able also to accommodate 
the widest section of the V-bent portion 21 of the radiator 5. 

Also in this embodiment, use is made of the inherent resilient force in the radiator 5 in order 
to realise the requisite contact pressure between the contactor device 15 and the pad disposed 
15 on the anchorage portion of the circuit card 1 . 

In one alternative embodiment, it is possible to realise a greater electric length in both of the 
projecting shanks 16 and 17 in that these are designed in a meandering configuration. 
Alternatively, this greater electric length may be employed so as to reduce the outer overall 
20 dimension for both the radiator 5 and the carrier 4. 

In yet a ftirther alternative embodiment, it is possible to employ two radiators, on the one 
hand the radiator shown under reference numeral 5 and, on the other hand, additional 
radiators, for example for Bluetooth applications. Because of its higher frequency, the 
25 Bluetooth antenna should be placed between the radiator 5 and the circuit card and have its 
own supply means. 
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WHAT IS CLAIMED IS: 

1. An antenna device for a portable radiocommunications apparatus, a so-called cell or 
mobile telephone, comprising a carrier (4) produced from electrically insulating and non- 

5 magnetic material, the carrier being fixable on a circuit card (1) in the mobile telephone and 
supporting a radiator (5) with a contactor device (15) for contact with a corresponding 
contactor device on the circuit card, characterised in that the carrier (4) has an 
accommodation space (10) into which an anchorage portion (3) of the circuit card (1) is 
insertible and fixable; and that the radiator (5) is disposed on the end of the carrier (4) facing 
10 away from the circuit card. 

2. The antenna device as claimed in Claim 1, characterised in that the anchorage 
portion (3) extends outside the portion (2) of the circuit card (1) provided with an electrically 
conductive layer. 

15 

3. The antenna device as claimed in Claim 1 or 2, characterised in that the carrier (4) 
has a circumferential frame with a first wall (7) which is formed for abutment against the 
anchorage portion (3), and a second, opposing wall (6) which has a number of projections 
(13) directed towards the first wall, with edge surfaces (14) disposed to abut against the 

20 anchorage portion (3). 

4. The antenna device as claimed in Claim 3, characterised in that the first wall (7) has 
resilient snap members (11) for cooperation with corresponding members (12) on the 
anchorage portion (3). 

25 

5. The antenna device as claimed in Claim 4, characterised in that the snap members 
(11) have locking heels; and that the corresponding members of the anchorage portion (3) 
include apertures (12) in the anchorage portion, the locking heels being snap-fixable in the 
apertures. 

30 

6. The antenna device as claimed in any of Claims 1 to 5, characterised in that the 
radiator (5) is disposed on the outside of the carrier (4); and that it extends around the carrier 
and has its longitudinal direction transversely directed m relation to the direction of insertion 
of the anchorage portion (3) in the carrier. 



10 
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7. The antenna device as claimed in Claim 6, characterised hi that the radiator (5) is 
disposed in a circumferential, external groove or recess (18) in the carrier (4). 

8. The antenna device as claimed in any of Claims 1 to 7, characterised in that the 
radiator (5) in the extended, planar state approximately has the form of a T, the foot of the T 
constituting the contactor device (I S). 

9. The antenna device as claimed in Claun 8, characterised in that the laterally 
projecting shanks (16, 17) of the T are of different lengths. 

10. The antenna device as claimed in Claim 8 or 9, characterised in that there is 
provided, in the assembled state of the radiator (5) on the carrier (4), a space (19) between 
ends (23, 24) of the laterally projecting shanks (16, 17, respectively) of the T directed towards 
one another. 

11. The antenna device as claimed in any of Claims 8 to 10, characterised in that the 
ends (23, 24) of the shanks (16, 17) are offset in relation to one another in the direction of 
insertion of the circuit card (1) in the carrier (4), the longest shank (17) being located most 
distal fiom the circuit card. 

12. The antenna device as claimed in any of Claims 8 to 1 1, characterised in that the 
shanks (16, 17) are of such length that they overlap, the longest shank being located most 
distal from the circuit card (1). 

25 13. The antenna device as claimed in any of Claims 1 to 12, characterised in that, in 
addition to the radiator (5) disposed at the end of the carrier (4), it has a second radiator. 



15 



20 



30 



14. The antenna device as claimed in Claim 13, characterised in that the second radiator 
is disposed between the radiator (5) disposed at the end of the carrier (4) and the circuit card 

(1). 



wo 2004/008574 




'CT/SE2003/001178 





8 



Fig 6 




INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/SE 03/01178 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC7: HOIQ 1/24, HOIQ 1/38, HOIQ 5/00 . . 

According lo Internadonal Patem Classification (IPC) or to both nanonal dassificauon and IPC 



B. FIELDS SEARCHED 



Minimuni documentation searched (classification system followed by classification symbols) 

IPC7: HOIQ. H05K 



Documentation searched otiier than mimmum documentation to tfje extent tiiai such documents are inchided In tiie fields searched 

SE,DK,FI,NO classes as above 



Electronic data base consulted during the international search (name of daUbase and. where practicable, search terms used) 



WPI> EPO-INTERNAL, PAJ 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Qtation of document, vnth indication, where appropriate, of the rdevant passages 



Relevant to cl^m No. 



GB 2345208 A (NOKIA MOBILE PHONES LIMITED), 

28 June 2000 (28.06.00), page 1, line 19 - page 2, 
line 28, figures 1*9 



WO 0191228 Al (AVANTEGO AB), 29 November 2001 

(29.11.01). page 3, line 16 - line 26; page 5, 
line 23 - line 29 



PATENT ABSTRACTS OF JAPAN 
Vol. 2000, No. 03, 
30 March 2000 (2000-03-13) 

abstract 

& JP 11 355034 A (NEC CORP) 
24 December 1999 (1999-12-24) 
figures 1-6 



1-7 



1-2 



1-14 



Pj{| Further documents are listed in the continuation of Box C. j )j See patent family annex. 



* Spedsl caiegoiies of dted documcnis: 

'A* document defining the general state of the art vAdtA is not considered 

to be of particular relevance 
"E" eailier ^^ication or patent but publidied on or after the intematianal 

filing date 

"V document uihich may throw doubts on priority claim(s) or u4tich is 
dted to establid) the publication date of anodier citation or otha- 
spedal reason (as spca&td) 

'O' document referring to an oral disdonire. use, exhibition or other 
means 

'P* document puhli^ed prior to the intematiostal filing date but later than 
the priority date claimed 



T' later document publi^ted after Uie international filing date or priority 
date and not in conflict with the application but dted to understand 
the prindple or theory underlying the invention 

"X" document of particnlar rdevance: the daimed invention cannot be 
oonadercd novel or cannot be considered to iavolve an inventive 
sttp when the document is taken alone 

'Y* document of particnlar rdevance: the daimed invention cannot be 
conadered to in^/<dve an inventive step vfhen ttt document is 
combined with one or more other sudi documents, such combination 
bang dbviaas to a person ^lled in the art 

"Af document member of the same patent fconily 



Date of the actual completion of the mtemational search 



16 Sent 2003 



Date of mmling of the mtemational search report 

t 8 -€9- 2003 



Name and mahng address of die ISA/ 
Swedish Patent Office 
Box 5055, S-102 42 STOCKHOLM 

Facamile No. + 46 8 666 02 86 



Authorized officer 

Marianne Dickman /OGU 

Telephone No. + 46 8 782 2$ 00 



Form PCr/IS A/210 (second sheet) (July 1998) 



INTERNATIONAL SEARCH REPORT 



Intematioaal application No. 

PCT/SE 03/01178 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Gtation of document, with indication* where appropriate, of the rdevani passages 



Relevant to daim No. 



P.A 



WO 0124310 Al (ALLGON AB). 5 April 2001 (05.04.01). 
page 6, line 10 - page 7, line 7 



NO 0201670 Al (ALLGON AB) , 3 January 2002 

(03.01.02), page 3, line 18 - line 26; page 6, 
line 11 - page 7, line IB 



US 6011517 A (SKURSKI, O.K.). 4 January 2000 

(04.01,00), column 6, line 45 - column 7, line 2 



PATENT ABSTRACTS OF JAPAN 
Vol. 2003, No. 04, 
02 April 2003 (2003-04-02) 
abstract 

& JP 2002 368535 A (SONY CORP) 
20 December 2002 (2002-12-20) 
figures 2, 5-6 



1-14 



1-14 



1-14 



1-14 



Form PCT/ISa;210 (continuation of second sheeO (iuly 1998) 



INTERNATIONAL SEARCH REPORT 



Intemafiooal application No. 

PCT/SE 03/01178 



Patent document 
cHed in tearch report 


Publication 
date 


Patent family 
inenib«r(s) 


Publication 
date 


GB 2345208 


A 




28/06/00 


DE 


29922053 u 


17/02/00 






GB 


9828537 D 


00/00/00 


WO 0191228 


Al 


29/11/01 


AU 


6092301 A 


03/12/01 








EP 


1227858 A 


07/08/02 










SE 


0001903 A 


20/11/01 


WO 0124310 


Al 


05/04/01 


AU 


7694700 A 


30/04/01 








SE 


513934 C 


97/1 1 /(\f\ 










SE 


9903483 A 


27/11/00 


WO 0201670 


Al 


03/01/02 


AU 


2240301 A 


16/07/01 








AU 


6648301 A 


08/01/02 










BR 


0016798 A 


24/09/02 










CA 


2395511 A 


12/07/01 










EP 


1252099 A 


30/10/02 










SE 


0002387 A 


27/12/01 


US 6011517 


A 




04/01/00 


KKWE 







Form PCryiSA;210 (patent family annex) (July 199S) 



